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CMARACimZATIOK OF 
CYTOTOXIC LYMPHOCYTE 
MATURATION FACTOR AND 
MONOCLONAL ANTTBODIES 
THERETO 

PBaABATiQwgrmwniiJAMRtgwAMiN 

Assistant Commissioner for Patents 
BoxAF 

Washington. D.C. 20231 
Sir 

I, William R. BenjanAin, PLD^ do declare tiuit; 

1. Zamcurm^y VicePkeridea(,ReseaidiOp 
Labs, Inc., Fremont, CA, exclusive licensee of the captioned patent application. Prior lo my 
position at Protein Design Labs. I was employed by Hoffinann-La Roche Inc. TRocfie^ 
assignee of ^ captioned patent application. 

Z 1 have extensive e3q>erience in molecular biology and immunology. 
As a resnh of my experience, I am familiar with tecfaniqkws utiUzed b^ 
generating monoclonal and polyclonai antibodies. For example, I am femiHar with Ute 
sitandard techniques that would have been utilized by one of skill in the art during tbe 1989- 
1989 time fiame. 
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3. My primary research interests relate to the discovery and evaluation of 
therapeutics for use in autoimnume and inflammatoiy diseases, mfectiotB diseases and 
cancer. A copy of my cufricuhim vitae is attaciied hereto as Exhibit L 

4. I hoJd a Ph.D. in Medical Microbiology and Immunology, which I 
received rn 1980 fiom the University of South Fforida, Coli^ of Medicme. From 19E1 to 
1982 1 was a postdtjctoral fellow at the National Institute of Denial Research of the National 
Institutes of Health, Bethesda, MD. 

5. 1 joined Roche, Nutlcy, NJ, in 1 982 as a Senior Scientist in the 
Immunophaimacoiogy Department From 1985 to 1988 1 was aRcscarch Investigator in the 
department. I became a Research Leader and Head m 1988, and a Director ofthe 
department in 1989. In 1993 1 became a Senior Director of Ihe Infianmiation and 
Autoimmune Diseases Research Department, and was named a Vice Presidenft of this 

department in 199S. 

6. As pointed out above, in 1997 1 joined Protein Design Labs, Inc., 
Fiemont, CA, as Vice President of Drug EWscovery . 

7. As summarized in my attached curriculum vftae> I have auftored or 

co-authored numerous sc^tific publicoticms. 

8. I have read and am £uniliar widi United States PatentNo. 5,81 1,523 
C"523 patenO. Vttitcd States Patent No. 6,300,478 C*'478 patcfflt"), the captiooed 
application Serial No. 401,839 r*839 application"), and the Office Action, mailed February 
22, 2002, in connection with Ihe '839 application. I have been advised that the orighial 
specification of application Serial No. 10/267,565, filed October 8, 2002 r*565 appfication'^ 
is identical to that ofthe '839 application. I have also read and am familiar vtm United 
States patent application SerialNo. 269,945, filed November 10, 1988 ("•945 a|>i*cation*0. . 
to which the *523 and '478 patents claim priority, and United States patent aK>licatioD Serial 

2 m - 1165«9».2 
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No. 307,81 1, filed Febniaiy 7, 1 989 r 817 appIicaHon"), to which the *523 and '478 patents 
ciafm priority as candnuations-in-pa/tof fte »945 applkation. In addition, I haverad aod 
am fiimiliar with the scientific puUicatioiis of Chizzonite etaL, a copy of which is attached 
hereto as Exhibit 2/ Stem et ai, a copy of which is attached hereto as Exhibit 3^ and 
D* Andrea e/ a/. , a copy of which is attached hereto as Exhibit 4,^ 

9. I understand that the subject matter claimed in the *523 and '478 
patents and the '839 patent application rel^ to antiboifiBB against Natural Killer 
Stimulatory ("NKSF*) cytokmc and Cytotoxic Lymphocyte Maturation Factor (**CLMF') 
cytokine, respectively. Each of NKSF and CLMF are heterodiraers of two subunits, one 
approximately 30-35 kiWahons fkir) and one of approximate^ 40 kD, as measured under 
reducing conditions by sodhmt <fodecy i suSfate polyaciy lamide gel electrophoresis ("SDS 
PAQE-O* Analyses of NKSF and CLMF have revealed that the two cytokines are the same, 
except foT minor amino acid differences in <hk of the two subun'rts of «w cytokme. The tcnn 
^^ll^n" has now become the preferred designation for this cytokine, 

10. IL- 1 2 (fliat is, NKSF and CLMF) exerts multiple effects on certain 
immune cells, such as T fymphocytes and natural kiOer cells. For example* IL-12 can induce 
synthesis of gamma interferon in vitro m human pertpheral Wood lymphocytes {"PBLs^X ^ 
can also induce proBfcratiQn of jAytohemagglulimn («PHA>activated PBLs. IL-12 can 



^ Chizzonite 1991, •^L-H: Monoclonal Antibodies Specific for the 40 kDa 
Subunit Block Receptor Bmding and Biobgic Activhy of Activaled Human 
Lymphoblasts," J. Immunol Ht 1548-1556 C*Exhibit 2^. 

^ Stem et a/., -Purificatioo to Homogeneity and Partial Characterizatwn of Cytotoxic 
Maturatiwi Factor ftom Human B-lymph(^lastoid Cells," Pioc. NatL Acad. Sci. USA 
aZ: 6808-6812 ^Exhibit T). 

^ D'Andrea et al,, 1 992, •'Production of Naniral Killer Celi Stimulatory Factor 

(loterleukin 12) by Peripheral Blood Mononuclear Cells,*' J. Exp. Med 126: 1 387- 
1398rExbibit4^. 

3 m - iJi56M.a 
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also induce proliferation In an IL- 12 dependent T ceH growtfi assay. Moiwvcr, CLMF is 
capable of bmding to phytofaemagglutinin activated peripharaJ blood fya^hlasts as 
detennined in a CLMF receptor Ending assay. As such, these biological activities aw 
inherent properties of NKSF and CLMF, Neither subunit atone exhibits swAtiological 
activities. 

1 1 . Each of the biological activities of IL-12 is mediated by bindmg the 
rL-l2 receptor. As such, antibodies Aat specifically react widi IL-12 and that block one 
rL-12 biotogical activity would block all rL-l2 biological activities. 

12. With respect to claims 1-5 of the '523 patent and clums 1 and 2 of the 
'478 patent, I note that the recited antibody is one that specificany reacts, with an antigen that 
is "substantially free from association with other proteinaceous materials." The purity of an 
antigen, e,g,, an lL-^2 antigen, with which an antibody spccificatty reacts is not retevant to 
identifying the antibody. That is, an antibody that specifically reacts wtA an antigen would 
do so whether the antigen is substantially free fiom associati<Mi wdi od»r iHOteinaceous 
materials or is present in mixture wtth proteinaceoua materiab, 

13. The '839 and '565 applications disclose, for example, several 
antibodies that specifically react with IL-ll Some of tfie disclosed antibodies are rahibftoiy, 
that is, block a bioio^cal activity of and some are ttoo-inh^hofy. See, for exionple, 
'839 and '565 applications, p. 75, II. 19-28. The '839 and *565 applications teach uses for 
blocking antibodies that specifically react with IL-12. For example, such btocking antibodies 
can be useful in lowering the coacentration of biologically actm IL-12 so as to achieve a 
selective blockatte of proliferation and activation of cytotoxic Tcelb, such as in 
transplantation. See '839 and '5d5 appUcations, p. 7, fl. 2-4. Antibodies capable of Mocking 
(or neutralizing) die biolog^cal activity of IL-12 are useful hi ways fliat non-blocking 
antibodies are not usefhi because non-blocklng antibodies cannot eliminate the biotogical 

4 wn ^ 136M9a.2 
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activity of IL-12. It is the blocking antfbodics tfiat are clearly uscfUl, for example, to lower 
the concentration of MofogkaHy active \L^\2 so as to zzidsm the selective btoctade of 
proifferatron and activation of cytotoxic T cells, such as m transplantation. See the captioned 
application, p. 7, IL 2A, Non-btocktng antibodies would not be expected to be useful for that 
therapeutic application in transplantation. 

1 4. Chizzonitc er aJ. (Exhibit 2) reports on monoclonal and polyclonal 
antibodies diiwlcd against IL-1 2. The antibodies disclosed were generated using porifjed or 
partially purified IL-12* heterodimcr. The results presented in Chizzonite ef al, ^monstrate 
that using purified NKSF resulted onty in the generating of antibodies which specifically 
bind the 40 kD subunit (Chizzonite et al.,pA 554, left column). That is, no antibodies were 
produced which specifrcally react widi the 30-35 IcD subunit Chizzonite etal. also reports 
that, apparentiy, antibodies against the 30-35 kD subunit arise "only after mult^le 
immunizations," as opposed to antibodies against the 40 kD subunit, vrfiich arise very r^idly 
(Chizzonite et al., p. 1555, left colwnn). 

1 5. The techniques required by Chizzonite et aL to generate antibodies 
against the 30^35 kD subunrt are not standard techniques thm would have been utilized by 
one of skill it^ the art. Rather, using standard techniques, one skilled the act, upon 
observing that immunized animals produced a sufficient titer of polyclonal antibodres diat 
specifically reiwt with IL-ll, wouW have tanunated the immunization schedule and 
sacrificed the aiumaL Thus, using standard technkiucs^fbrfeermultiplemmunizatk^ 
would not have been done and antibodies specific fOT «he 30-35 kD subunit would not have 
been made. 



^ Chizzonite et at. refers to the cytokfaie as NKSF. 

S HY2 - 19»flli.3 
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1 6. Conditions that stimulate production of tMologicaUy active NKSF 
heterodimer also induce production of a large excess free 40 kD NKSF submit See, e.g., 
Chizzomtec/a/.,p. 1 555, paragraph hridgmg left and right columns; ai^ 

(Exhibit 4), Figs. 4A-4B, p. 1 392, and accompanying text. The 40 kD snbumt alone, 
however, exhibits no biological activity. See, e.g., Chizzonite ef al. Table ffl, p. 1553; and 
D'Andrea et al. Figs. 4A-4B, p. 1392, and accompanying text Thus, a successful antibody- 
based di^nostic use woutd require employing an antibody that can distinguish between the 
70 kD NKSF heterodimer and the free 40 kD NKSF subunit 

1 7. The '945 apph'cation disckwes a method that purpoits to partially 
purify lL-12 (see» for example, "945 application, p. 21, 1. 12, to p. 24, 1. 20). Note, however, 
that the fiee 40 kD subunit is present in excess in biological samples, and b also present m 
the partially purified IL-12 preparation described in the *^5 appiicadon. Any such partiany 
purified IL-12 preparation containing excess free 40 kD subunit, if liacd to elicit antibodies, 
would resuh in antibody preparations agmnst both Ac free 40 kD subunit and 11^12. Such 
antibody preparations wodd co-pwify the free 40 kD subunit and IL-12 and could not be 
used to selectively purify IL-12. Moreover, such resuWng mixed preparatwns of IL-12 and 
free 40 kD subunit would not provide a suitable material for therapeutic applications, 

18. The '94S agjplication also diseases six peptides, each ranghig in size 

from five to ci^t amino acid residues in length (see 'W5 appDcation, p. 3, IL 16-20; p. i 1. 

II. 12-17; and p. 27, It. 5-10; the six sequences on each page are identical), then thought to be 

part of the amino acid sequence of IL-12. Three of tfiose peptkles are now known (bot were 

not then known) to be found whhhi the 30^35 kD subunit See the three sequences at p. 11 , 

U. 14, 1 6 and 1 7 of the '945 application. Today It is clear from the amino acid sequence of 

Figs. 2A-2C of the '523 patent (coL 6, IL 13-17) that these sequences correspond to the 

underlmed amino acid residues 180-184, 246-252 and 81-88, respectively. In addition, it is 

6 n - i»5(»a.a 
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now known (bm was not ^lu»wn)1fwt the remaimi^se^ 11,11. 12, 13andl5 

of the '945 application are found within Ae 40 kD subunit. See Ae '523 patent. Fig?. 1 A-ID. 
which shows that flicsc sequences correspond to amino acids 75-79, 219-224 (witii a mistake 
at 222) and 23-27 of tiie 40 kD sirfranft. 

1 9. It would have been difficult and uncertain as to whether one couW 
elicit antibodies to a protein containing any of such peptides, even if the peptide were to be 
conjugated to a carrier protetn. The quality and specificity of such antibodies wouW also be 
doubtful. Rattier, a peptide of five to ei^t amino acids, generally, a peptide of at least 
approximatriy ten amino acids, would be used in generatii^ antibodies. Thus, h would have 
been difficult and uncotain as to whedicr otie could elicit antibo<fie8 specific for 11^12 using 
those peptides of Ae 30-35 kD subunit disclosed in tiic '945 application. 

20. The '817 l^)plKat^on discloses an ammo acid sequence that aUcgedly 
corresponds to the amino teimmal sequence of the 30-35 kD subunh. See '81 7 applicatian, 
p. 5, 1. 9. A compartson of thcs sequence {top row) wift the sequence now known to be 
present in the 30-35 kD subunit (bottom row) is shown below (amino ^id residue poshkms 
in the mature sequence are indicated at the top): 

2 3 4 5 6 7 8 9 10 11 12 13 14 

Asn Leu Pro Val Ala lift Pro Asp Pro \B^^ gg T^^l Met Phe Pro 
Asn Leu Pro Val Ala But Pro Asp Pro Skt Met Phe Pro 

21. It is readily apparent that ihere were two mistakes in this amino acid 

sequence of the '817 application, at positions 7 and 11. Tlie longest comet sequence within 

it is five residues, which is unlikely to cEcit antibodies that specifically react with the 30-35 

kD subunit, even if it were cottfugated to a canrier potein. Moreover, one skilled in &e art 

wouW have considered it even less likely to elicit antibodies that specifically react with the 

30-35 kD subunit using the entire 13-amino acW peptide of the '817 application, evwi if it 

7 ma - »j«56M.2 
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were conjugated to a carrier protein because the inoorrect sequence of the 1 3-amuio acid 
peptide significandy increases the possibility that antibodies raised against a peptide having 
that sequence would cross-react with other proteins. Specifically, if antibodies were raised 
agemst the 13-amuio acid peptide that also bound to the conect sequence of the 30-35 kD 
subunit, this would confirm that they lacked specfflcity for the 30-35 kD subunit Tlius, at 
best, the antibody preparatnns that could be mode usi^g the disclosure provided in the 1 7 
application would be ones that react with the free 40 kD subumt and whh the 40 kD subonit 
present in IL-12. 

22. In the Stern e/ o/. publwation (Exhibit 3). a nwnoclonalanti-CLh^ 
antibody is described tiiatbTcfmea to as "TBI." See Stem ef a/., page 6809, Oocoftbe 
authors of the Stem cf a/, publrcation has inditiBted to tne that Ae 7B2 an^wdy of ^wn ^ of. 
is the same antibody designated "762** in the *839 and '565 appiications. FurthCT, based 
upon my knowledge of the amino acid sequence of the 40 kD subwiit of fee CLMF cf the 
'839 application, the Stem et al publication and the two NKSF proteins of the '523 and M7« 
patents, in my opmion monockma! antibody 7B2 wouW specifically react witfi A* 40 kD 
subuoit of all three protems and would specifically react with such CLMF and two NKSF 
proteins. In addition, and based upon the data In the captioned apphcartion» in my opinion 
monoclonal antibocfy 7B2 blocks die biotegica! activities of such CLMF and two NKSF 
proteins, which would inchide their gamma tnterferon prodi^tion inducing activify. 

23. I note that claim 5 of the '523 patent recites a human antibody that 
reacts with NKSF 0:e.JL-I2). However, incthods fix how to make a Awctot antibo^ 
directed against a human airttgcn without having to resort to undue experimentation were 
beyond the state of the art at the time either the '817 or die '945 applications were filed. That 
is, significantly more dian standard techniques would have been required to generate such 

8 mrx ' I3i5«9«.a 
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human antibodies since the first pubfications demonstFatuig hummi phage display were in 
1990. 

I fuftiwr declare dial all statements made in this Declaration are of my own 
knowledge and are true and that all statements made on tn&rmation and belief are believed to 
be true and fbrtfaer that these statements were made with the biowledge thrt 
statements and the like so made are puni^ableby fine or wnprisonment, or bo&, under 
Section 1 00 1 of Title 1 8 of the United States Code and that such willfii] false statements may 
jeopardize the valM'ily of the application or any patent issumg ttiereon. 



Date: >/^>/b^ Va^^V^ 
^ waUamR-BenjaAm, 



PhJ). 
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Attachments: 

Exhibit 1 ; Curriculum Vitac of WiUUm R. Benjamin, Ph.D, 

Exhiblt2; ChizzDniteero/., 1991, J. Immunol HI: lS48-1556rChi2zonite«*a/.'0 

Exhibit 3: Stem et al., 1 990, Proc. Nitl. Acad. ScL USA St 6808-6812 ("Steni et oT) 

Exhibit 4: D'Andrea etal,, 1992, J. Exp. Med. 12fi: 1387-1398 rD*Andrea et a/ *) 
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